Background: Preterm birth, delivery prior to 37 completed weeks or 259 days gestation, is a worldwide maternal and perinatal challenge and is a leading cause of neonatal morbidity and mortality. Preterm birth remains the leading cause of perinatal and postnatal mortality and morbidity especially in developing countries where the health care services are suffering from limited resources. Premature babies usually suffer from both immediate and long term consequences. Right after birth, they have difficulties in breathing, temperature regulation, bleeding, infection and other problems due to organ immaturity. Their growth and developmental milestones will also be affected leading poor physical, mental, educational and psychosocial problems as a long term consequences. Preterm deliveries were responsible for 1 million out of the 6.3 million deaths of children under 5 in 2013 [1] . In Kenyatta National hospital, few studies have been carried out to determine the prevalence and factors associated with preterm birth. Hence the aim of this study is to determine the prevalence and factors associated with preterm birth at Kenyatta national hospital (KNH), Nairobi, Kenya. Materials and Methods: This was a hospital based descriptive cross-sectional study involving randomly selected respondents (N = 183) from post natal ward of Kenyatta National Hospital. Systematic random sampling method was applied to recruit the study respondents. A pre-tested semi-structured questionnaire was employed to collect information on the possible determinants of Preterm birth. Data was analysed using SPSS software version 22.0. Descriptive analysis was done using mean and frequency proportion. Inferential analysis using chi-square test was used to establish association different variables. The ethical approval to conduct the study was obtained from KNH-University of Nairobi Ethical Review Committee (KNH-UoN ERC). 974 Open Journal of Obstetrics and Gynecology istering the questionnaire. Result: The prevalence rate of preterm birth was 20.2%. History of urinary tract infection during pregnancy [AOR = 4.62; 95% CI = 1.56 -4.67; P = 0.013], history of preterm birth [AOR = 5.8; 95% CI = 1.18 -10.30; P = 0.001], history of abortion [AOR = 3.54; 95% CI = 1.18 -10.41; P = 0.016], history of hypertension during pregnancy [AOR = 2.04; 95% CI = 1.14 -3.64; P = 0.012], maternal age (≥31 years) [AOR = 2.81; 95% CI = 1.24 -5.87; P = 0.012] and alcohol consumption during pregnancy [AOR = 2.56; 95% CI = 0.68 -9.64; P = 0.014] were determined as significant risk factors for preterm birth. Conclusion and recommendation: The determinants of preterm birth are multifactorial including history of abortion, preterm birth, urinary tract infection, hypertension and alcohol consumption during pregnancy. Most of these risk factors of preterm birth are controllable if reproductive age mothers are educated properly. It is very important for antenatal mothers to adhere to the guidelines of antenatal visits so that those at risk are spotted and close monitoring can done in order to reduce this high rate of preterm birth and its negative consequences. Strategies to avert the high prevalence of preterm birth and its associated morbidity and mortality must be given priority at national, regional and international levels, so that the Millennium Development Goal (MDG) 4 can be achieved.
Introduction
Preterm birth, birth before 37 completed weeks of pregnancy, is a global problem associated with high neonatal morbidity and mortality rates especially in developing countries. Globally, 15 million babies are born preterm each year and 1.1 million die as a result of complications [2] . The magnitude of preterm birth is particularly heavy for Africa and Asia where over 85 percent of all preterm births occur [3] . In developed countries, the prevalence of preterm birth was ranged from 5% to 7% and in African is estimated to be 11.9% of live births [4] .
The national prevalence of preterm birth in 2010 for Kenya, Uganda, Ethiopia, Eritrea, Rwanda, Somalia and Sudan (East African Countries) was 12.3%, 13.6%, 10 .1%, 12.2%, 9.5%, 12.0%, 13.2% respectively [5] .
In spite of improvements in neonatal care, preterm birth is now the biggest single cause of death and long-term disability worldwide [1] . In 2015, the under-five mortality rate in low-income countries was 76 deaths per 1000 live births-about 11 times the average rate in high-income countries (7 deaths per 1000 live births) [6] . According to Kenya Demographic and Health Survey (KDHS, 2014), childhood deaths in Kenya was 52 deaths per every 1000 live births [7] . Comparing with developed countries, preterm babies born from developing counties face higher morbidity and mortality rates. In low-income set-tings, half of the babies born as a preterm die due to a lack of feasible, cost effective care, like provision of basic warmth, supporting breathing difficulties and taking preventive and control measures of infection. In high-income countries, almost all of these babies survive [8] .
Although advances in prenatal and neonatal care have improved the survival for preterm infants, those infants who survive have an increased risk of death and morbidity during childhood as well as delay in both growth and development compared to babies born at term [9] . Children born prematurely have higher rates of learning disabilities, psychomotor problems and recurrent respiratory illnesses compared to children born at term [10] . Their growth and developmental milestones are negatively affected and often extend to later life, resulting in educational, psychological, social and medical problems. Preterm birth requires prolonged hospital stay after birth, frequent hospital admissions in the first year of life and increased risk of chronic lung disease [2] putting the parents in social and financial crisis.
Some of the perceived predisposing factors of preterm birth are: Having a previous premature birth, an interval of less than six months between pregnancies, multiple pregnancies, premature rapture of membranes, history of abortions, infections, smoking and alcohol intake during pregnancy and maternal diseases in pregnancy like hypertension and diabetes mellitus [11] .
Methods and Materials

Study Area
The study was conducted at the postnatal ward of Kenyatta National Referral and Teaching Hospital which is located in the capital City of Nairobi. Kenyatta National Hospital (KNH) was founded in 1901 and covers an area of 45.7 hectares. It is the biggest public hospital in Kenya and offers a wide range of services including accident and emergency, obstetrics and gynecology, medical, surgical, orthopedics, oncology, and pediatrics, among others. It is the teaching hospital for University of Nairobi and other many universities.
Study Design and Participants
This was a descriptive cross-sectional study involving randomly selected respondents (N = 183) from the post natal ward of Kenyatta National Hospital (KNH). The study population was all postnatal mothers who gave live birth during the study period at the Hospital. The sample size was determined by using Fischer's formula (Fischer et al., 1998); n = Z 2 pq/d 2 ) by considering 95% CI and degree of precision of 0.05. The proportion of preterm birth was taken from the study carried out by Wagura, 2014 at 18.3%. Accordingly the sample size would be 230. However, since the target population during the study period was <10,000, sample size adjustment was done using the following formula. n nf 1 n N = + resulting in 183 subjects. Open Journal of Obstetrics and Gynecology
Sampling Method
During the study period, KNH labor ward served for 30 mothers daily, equivalent to 900 per month the period during which the data was collected. Systematic random sampling method was used to select study participants. The 900 mothers delivered in a month were divided by the minimum adjusted sample size (183)
to get a sampling interval of 5. The first mother to be included in the study was chosen randomly by blindly picking one of five pieces of paper named for the first five mothers in each day. After that, every fifth mother who gave birth was included in the sample until the desired sample size was attained.
Data Collection
Using a pre-tested semi structured questionnaire, the following data was collected from the postnatal mothers: Demographic and socio-economic characteristics, attendance of ANC clinic and taking IFAS, Obstetrics and gynecological related conditions, medical history, life style characteristics, health condition of the current pregnancy and dietary and cultural beliefs during pregnancy. Anthropometric measurements of the postnatal mothers are also taken to assess their nutritional status.
Characteristics of the Newborn Babies
Gestational age and anthropometric measurements (weight, height, head circumference and mid upper arm circumference (MUAC)) of the newborn were taken.
Data Analyses
The data was organized, screened and checked for completeness. Then it was coded and entered into the computer, and cross checked with the original data for accuracy. The data was analyzed using computer software (SPSS Ver. 22).
The descriptive and inferential statistics were generated and reported appropriately. Specifically, data was descriptively analyzed into proportions and summarized in frequency tables. Chi Square test and odds ratio for bivariate analysis was used to establish the association of various variables and thereafter the significant variables were reassessed in the multiple logistics regression so as to identify the significant variables after controlling other confounding variables.
The threshold for statistical significance was set at p ≤ 0.05. Variables having a P-value < 0.05 in the bivariate analysis were subjected into a multivariate analysis to determine factors significantly and independently predicting preterm birth.
Ethical Consideration
The ethical approval to conduct the study was obtained from Kenyatta National Hospital-University of Nairobi Ethical Review Committee (KNH-UoN-ERC) (Approval number: UP960/12/2016). The institutional permission was granted by the Department of Reproductive Health of the hospital. Consent was obtained from the subjects both verbally and in written before data collection. Mothers of premature babies were given health education how to handle their babies.
Results
Socio-Demographic Characteristics of Respondents
The respondents' (mothers) mean age was 26 with a SD of ±4.8 years. Of the respondents, nearly half, 49.2% aged 26 -30 years followed by the age category of 18 -25 at 42.6%. Few mothers were under 18 years old at 4.4% and above 30 years were at 3.8%. Majority of the respondents, 86.9%, were married while 9.8% and 3.3% were single and divorced respectively. Majority, 94%, were Christian, 65.6% self-employed and 67.2% possessed secondary education (Table 1 ). Table 2 below shows the obstetric history of the respondents. The mean gestational age at delivery was 38.2 with a SD of ±2.5 weeks. The study found that the prevalence of preterm birth was 20.2%. Majority, 80.3%, of the women were multigravida. Of the multigravida, 9.5% (14) had an inter-pregnancy interval of 2 or less years. Majority, 92.3%, of the respondents had a parity of less than 4 While 7.7% had parity of 4 and above. Few mothers, 14 (7.7%), had a history of abortion. Out of the 14 respondents with history of abortion, 6 (42.9%) gave preterm birth. Of the respondents, 30 (16.4%) had a history of preterm birth. Mothers who had previous history of preterm birth had higher chances of delivering a preterm baby at 46.7% compared to those with no history of preterm birth at 15%.
Obstetric History of the Respondents
Antenatal Clinic (ANC) Attendance of the Respondents
The study found that 59% of the mothers had attended ANC 3 -4 times before delivery while 20.2% attended 1 -2 times and 6% had never attended ANC. Generally 26.2% of the respondents attended ANC less than 3 times during their pregnancy (Table 3 ).
Respondents' Acute and Chronic Health Conditions during Their Pregnancy
Of the respondents, the prevalence of hypertension and diabetes was 18% and 3.8% respectively. Out of the 33 respondents with hypertension, 10 (30%) gave preterm birth. Regarding to HIV status, majority, 166 (90.7%), were negative Open Journal of Obstetrics and Gynecology while 17 (9.3%) were positive. The prevalence of UTI and malaria among the study respondents was 30% and 10.4% respectively (Table 4 ).
History of Alcohol Intake during Pregnancy
Majority of the respondent, 168 (91.8%), had no history of alcohol intake, while 15 (8.2%) were using alcohol. Of the 15 respondents who had history of alcoholintake, 5 (33.3%) deliver preterm babies.
Nutritional Status of the Respondents
Body Mass Index (BMI) and Hemoglobin (HB) levels.
Of the respondents, 73 (39.9%) had a normal (18.5 -24.9) BMI. Few mothers, 17 (9.3%), had a BMI less than 18.5. About one third, 63 (34.4%) had a BMI of 25 -29.9 while 30 (16.4%) had a BMI of above 30. Among the 183 respondents, 169 (92.3%) had a HB level of 10 -13 mg/dl while 14 (7.7%) had a BH level of less than 10 ( Table 5 ).
Characteristics of the Newborn
Most, 94 (51.4%) were males and 89 (48.6%) were females. Majority, 146 (79.8%) of the babies born at term (≥37 weeks) while 37 (20.2%) were born as preterm, before 37 weeks of gestation. Therefore, the prevalence of preterm birth was 20.2%. The prevalence of preterm birth was higher among male babies (73% vs 27% 
Factors Associated with Preterm Birth Using Bivariate Analysis
Respondents' age, marital status, being a student, frequency of ANC attendance, alcohol consumption during pregnancy, Hypertension during pregnancy, History of abortion, History of preterm birth, Urinary tract infection during pregnancy and Inter-pregnancy interval (child space) were significantly associated with preterm birth. However, following multivariate analysis maternal age, hypertension during pregnancy, history of abortion, history of preterm birth, urinary tract infection during pregnancy and alcohol consumption during pregnancy remained significantly and independently determinants of preterm birth. Open Journal of Obstetrics and Gynecology Mothers in the age group of 31 years and above had significantly higher likelihood of delivering a preterm baby [AOR = 2.81; 95% CI = 1.24 -5.87; P = 0.012] compared to respondents aged 31 years and below.
Respondents with history of abortion had a 3.5-fold increased chance of delivering a preterm baby [AOR = 3.54; 95% CI = 1.18 -10.41; P = 0.016] compared to mothers with no history of abortion. Mothers who had history of preterm birth were about 6 times more at risk to deliver a preterm baby [AOR = 5.8; 95% CI = 1.18 -10.30; P = 0.001] compared to those mothers had no history of preterm birth. Hypertensive mothers were two times more likely to give preterm birth [AOR = 2.04; 95% CI = 1.14 -3.64; P = 0.012] than mothers without hypertension. Urinary tract infection during pregnancy was also a significant risk factor for preterm birth. Mothers with history urinary tract infection during pregnancy were more than 4 times more likely to give preterm birth [AOR = 4.62; 95% CI = 1.56 -4.67; P = 0.013] than mothers without history of urinary tract infection during pregnancy. Mothers with history alcohol consumption during pregnancy were more than 2.5 times at risk of delivering a preterm birth [AOR = 2.56; 95% CI = 0.68 -9.64; P = 0.014] compared to mothers with no history of alcohol consumption (Table 7) .
Discussion
The prevalence of preterm birth in the current study was 20.2%, which is much higher than the Kenya National prevalence rate at 12.3% in 2010 [5] . It is also higher than the rates reported for African prevalence at 11.9% [4] , Nigeria find-Open Journal of Obstetrics and Gynecology Abbreviations: COR = Crude Odds Ratio, AOR = Adjusted Odds Ratio, CI = Confidence Interval, *P < 0.05, **P < 0.01, ***P < 0.001.
ing at 16.8% [12] but lower than that of Ethiopian finding at 25.9% [13] and Tanzanian at 26.1% [14] . The high prevalence rate in this study could be due to the fact that the study area (Kenyatta National Hospital) is the main National referral hospital where complicated cases are referred and admitted for specialized care.
The study determined that advanced maternal age (≥31 years) were significantly at risk of delivering a preterm compared to those mothers below 31 years.
This finding agrees with studies done in Nigeria [12] , Tanzania [14] and other study [15] which found that advanced maternal age was significantly and independently increased the risk of preterm birth. Mothers in their advanced age (≥35 years), become weak and the uterine environment become less favorable for the growing fetus to provide maximum requirements thus predisposes them to be born before the due date. It is also the uterine muscles become weak to hold pregnancy to term. Moreover, old mothers (≥35) are also at risk of having preterm deliveries because they are more likely to have other chronic conditions (such as high blood pressure and diabetes) that can cause complications requiring preterm delivery.
History of abortion is another significant risk factor associated with preterm birth. Respondents with history of abortion had 3.5 increased odds of preterm delivery than those with no such history. This finding is in agreement with multiple studies conducted in different regions of the world such as in Ethiopia [13] ,
Tanzania [14] , Canada [16] and others [17] [18] [19] [11] . The fact that abortion increase the risk of preterm birth is that surgical evacuation of the uterus mechanically stretches the cervix which predisposes such mothers to preterm birth in the consecutive pregnancies. The chance of delivering a preterm birth was significantly higher among mothers who had history of preterm birth compared to those mothers with no history of preterm birth. This finding correlates to the findings of Ethiopia [13] , Tanzania [14] , Malawi [20] ; Iran [21] , German [22] and others [19] [11] . The repetition risk in women with a previous preterm delivery ranges from 15% to more than 50% depending on the number and gestational age of previous deliveries [23] . The mechanism for this has not been well understood, however, the likelihood of such experience among the women with prior spontaneous labor as well as those with inducing preterm birth is rising.
In this study, urinary tract infection (UTI) during pregnancy was a significant risk factor for preterm birth. Mothers who had history of UTI were more than 4 times prone to deliver a preterm baby compared to mothers with no history of UTI. This result supports or agrees with previous findings of Ethiopia [13] , Nigeria [24] and Iran [21] . Infection in the urinary system may raise release of inflammatory chemokine's and cytokines such as interleukins and tumor necrosis factors. Microbial Endotoxins and pro-inflammatory cytokines stimulate the production of prostaglandins (other inflammatory mediators) and matrix-degrading enzymes that finally result in stimulation of uterine contractions, preterm rupture of the membrane, and preterm birth [25] .
The study revealed that hypertension during pregnancy was a significant risk factor for preterm birth. This result is in line with studies carried out in Ethiopia [13] [26] Nigeria [12] and Iran [21] who found that hypertension as a significant risk factor for preterm birth. Hypertension during pregnancy greatly reduces placental blood flow and leads to fetal restriction and poor growth resulting in obstetric emergencies which requires surgical delivery or induced preterm delivery as a lifesaving measure for both the mother and the fetus. Placental abruption, separation of the placenta from the wall of the uterus before birth, is another complication of hypertension that requires termination of pregnancies. Reduced placental blood flow in hypertensive pregnant women decreases fetal growth, with an increased risk of intrauterine growth restriction leads either low birth weight or premature birth [27] . Therefore, disorders like placenta abruption and pre-eclampsia causes intrauterine growth restriction may results in surgical operations and preterm birth [25] .
The study also found that alcohol consumption during pregnancy was another significant risk factor for preterm birth. The proportion of preterm birth was significantly higher (2.5 times) among mothers who had history of alcohol consumption compared to mothers with no history of alcohol consumption. This finding agrees with several findings [28] [29] [30] [31] [32] who found that alcohol consumption during pregnancy increases the risks of preterm birth. In pregnant women, alcohol can precipitate preterm labor [31] and in the first trimester may also increase the risk of spontaneous abortion by as much as 4-fold [33] . However, to the best our knowledge, there is no clear explanation how alcohol consumption during pregnancy contributes to preterm birth.
Conclusion
The study determined that the prevalence of preterm birth is high at 20.2%. Advanced maternal age, hypertension, history of preterm birth, history of abortion, urinary tract infection and alcohol consumption during pregnancy were significantly and independently associated with preterm birth. Appropriate strategies targeting to these identified factors should develop at the national, regional and international levels and implement at the communities level so that the high rate of preterm birth can be decreased. Extensive health education and awareness campaigns at the community setting may decrease the rate of preterm birth and its negative consequences so that MGD-4 can be achieved.
